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[oo 2] $/■ ^naot^uiOf n^ij^Hj 



(6) #fi 2 0 0 0 - 7 8 l 9 

10 

t«Tt±&<, l?ijx.«^M, K^^'X, 7;!/ 

Kl jSI TfT7<W— f&ftT-fcSo £5 

k b&(>-/ bT7 7x- 7 iait -r^s&s^ttj&g 

[0 0 4 3] *JW-J©^fLtt7Y^iAa, toM^5j r fJ5i 

ff)LLIIj-bAU-^-(b ,i kflJIjb^So ^-O^ 
io ^?Ltt7^;l/b,t±, ^©S^ifili7^;l/ J bbbTffijfjb 

iU0 0~14 0m5lT'fit), iL-D / i>^<bt- 
f„!±7b;b m)m L Jft 5~170°CT$»S 

[0 0 4 4] *fit±, ^g[«&5\ ^l^btci 

DLfiW ft j u < n b Wli^JbS^/lnliil^ 

/Ul -tMb-^-Lii; btiPl P^C iV n.b^^j;^/, 1 ,, 1 , 

ft ' ^ fc^JgatJi ' g /^SlibT^TLIJ 7^;b 
Acj L*P S£^ -l ^xim n^tgf -frTM^/t 
5rf l?-b^ark f*oTb§LM^Sl^ (b+ 

am±© B ^-*f 4t»#j£-rn^ i o o~ i aovt 

[0 0 4 5] ?5lb ttafiffl-fe^U-^-tcfct, bt7 
'*H<-«tD]*jaTL ra»b/c^-bt7-f;kbt0 

0fl©^?Ltt7 y fiffl?n§# y * b7 b y&m 

14 5-1 7 OiCTfeSCt^asnSo 
[0 0 4 6] ::b)bi- ' hbbb'b-llb- A7SJF$«f«ff^ 
It ^^^©f-ff^ i7bt^Lli7-f;kA^iftAg7b;bb, 

HailfilcC>^Ja^?Ltt7Y;kbb LT^fflf SOtfSfS b 
I I ic jljfTJ LCOI^ Jb U 10 0-14 Q°CX*&& 

40 ) Jt^LMtL ^cDTj^gt 7 ouAmmmmm 

«M 4 5- 1 7 0°C"(?fe§Jl^agb/c3JiS^b'r5 
©AWfblv 

[0 0 4 7] COJ;9^«ll^?Ltt7b;kATS 
Stl^b g^^ff5*t§^Att7b^b,«, gffiS^ 

(Ra)^l. 0 iimi:j,T(D^cDlzt%<r)±m%Ll\ 
W^, Pfg^Ilbt, ^A^Sffift? (Ra) ©fecbbC 

[0 0 4 8] CCl j1jI7L£DI JbUfti^ 100-14 

o c L&smi i n a?UFST'fe§^u^b7fb 



// 

{*, y.-f-y> 7' r>— i :V^. 7°nb°U->-7"T- 
1 ifU>-7°nif U>-7"x>- 1 -ft 

So 

[0049] fljtf,\ 7 ;l/AJg*lc^#S®^ 1 45-1 

c a Lfctf U * U7 y y^ffiBIt LTti, fiRfi; # >J 
7°Ph°L>>-, i-f-by-7°ntf yypm/^it, y°n\£y 
y-7T>- 1 ftaa-ft, x^by-7°nt°U>'-7"'r 

>" 1 ft*i3-f*, fe£7j<v i^r >gggttt° u 7°n t? yym 

[0 0 5 0] &:fc\ *ISHJ§fi:fc^T, 7^;bA<D]f^fS 
8i&gfcy\ *?M«fff45M Thermal Mechanical 
Analysis (TMA) #ffi£S-3tffliJSLfcfc©T*fc 
♦3, TMA»j£SH?rffiV\ iJ;t+ty7;^l2mm, 5=- 
■V'y^R3EEiS5mm, If-gilJi 2 °C/^\ #S2g©£ 
ft T* W : U L m K ts ^ T , ?1 5£ -9- > 7°; 1/ A s IK » L fc 1 £ 

[0 0 5 l ] ^fgUHlcfc^T, ±EMJ1^7L1t7-i';bA 

a, -^n^f nojf § u * 1^7 -f y?m 
mu$m*. ftff* bfig^-r a c t ic ^ <o mm lt t & 

7-i';bA^2 7g^JtS{E)3t-SSSt4o^-S, 1 

[0 0 5 2] ±I^lJl^?Ltt7^;l/AfCfe^T, 
jliifLtD^SSg^ 1 0 0~1 4 0°CX>Sb%mt7 -1 lis 
^BWmU&tf 14 5- 1 7 0 o CTS§gcDJf:^©l;t 

[0 0 5 3] 

[ftu cO/ij!R] ^RHco£ LI '7 f;b t Ltf 

jffi „ 7YAAm [ ©KjJ^Pf^o^o 0 £ 3; 
L < (± 0 . 2 5 JXF, 2 ?) lcbT% L < 0 . 15 J£TF© 

Of 0['Uk i5^5t^<D*?LI' -c;l/A{± 



/2 

[0 0 5 4] S/c, *^i^^fLft7^^A«, #Ui/ 

[0 0 5 5] zvm, *?efPJ©^7Ltt7^;HNtt, s» 

(^7jvj|J, X W7x7'- ^ftx, f,mjb + 
;o O ^dtTfi I^Ay^ fcty 35 ; fall m 

[0 0 5 6] 

[0 0 5 7] WTcD|S|Wjta^T^^7ciJJl^?£^0 
[00 r 8] CD 1! -^46, W\/il 

[0059] ( 2 ) m& ■ ^&M:w\-ic T»J^ % e, 

[0 0 6 0] (3) ii^g (#/ 1 0 0 cm 3 ) : J I 
S P 8 1 1 7t^i;TW5£L7co 
[0 0 6 1 ] ( 4 ) TO?LS (/i m) : 7j<IS# P ^> ^ - 

[0 0 6 2] (5)SISJ (Ra) (/tin) : Sffiffl 
^iJ/ggg (/J«^PJ'ra»-9— 7n-?T DF-3A) 

£rfflV\ IJ^JIfiO. 5mm/S\iao. 0 7g 
f, ttlt2^m *7h^7f0. 8m 

m, ffftS? 4mm, Iffifg^ 5 0 0 0, gtfg^S 1 0 0 « 
J IS B 0 6 0 1 t^i:T-9->7°;l/«^t 
n/JlSj (MD) £;SJ5£L/c 0 
^0 [0 0 6 3] (6) 3?PS* (%) : ttaffitcfct), 

fr<z>*sbfco (s?Lsa/te?yi§«) x 1 o 
o 

(7) &iffikDm&&m ■ t-7°y^lC%JU-±7^;ll± 

ttxn, 2ftmmfc<DU&xhnmm, m%&*M%.u 

ll^fk ^ 0 0 08/lOOc m 3 i: 4 -d rzM&ZIW 

[0064] (8)7-< jihcDBmmmm : ^ 

t^lfftlTMA/S S 1 5 0 CgB^fflV^, SiJ5t+J- 
y 7 ;HPS 2 m m , ^ <y 7 RflEggf 5 m m , #S3ifi 2 °C 



13 

inm Ltztz o~)u&% y * )\/ h (DBmmust t l 
[oo65] ( 9 ) mmmm ■ 7°p t° uy/j-t;^- 

ht I , 2 -y^ h + yi? XDmUM't-DOiMSM 
(c, fg^Ki: LTjUgjg&U^A* l ^;k/y -y h;b 

-*m^T, 2 5 °C, IK H z «j£»TF^ij£ L/Co 
[0 0 6 6] (10) mmmU'i :ASTMD 18 9 

(in ^mmvmi (mo ^n^ft (md) ti 

0 m m cOMllttJdJ] 0 Hi LiJ^U y 7°;l/£t#/c 0 C WffliJ 
4 0 mm, ?!?fi52ig^r 3 0 0 nun/^£D*ftT'3l5SitS> 

[0067] mmm 1 

i«7j<v b-r ym Stti o . 7«s%, Kieot, y. 

;H7n-Wh (MFR) ( 2 3 0 °C) 3 7 g / 1 0 
#£>&7jo? L-f >itl:ttxf - b 7°p tf b y 7" p y y 
A.B£tt 2 2 M«% ( - ' l ! h° 8 8 -T: H 

%) , ¥^77^1 3 , 7 0 0, 7 5 7 mm 1 , 6 0 0O 
75 7HtfiJ y>'y ^)W>u^y (SSy iJ p— >4± 
MTSF 4 7 0 6) 5fifi%, ^;bh7D-Wh (M 
PR) ( 2 3 0 °C) 1 . 5 g / 1 0 Il^f 1 6 3 °C© 
7°p h° U^JSM^f* 4 1 H%6i tf¥-^73 v ?M- 5 0 
0,0 0 O^US^^I^P^^T-nS 2aa%^3 
§pr# 2 Iffffl L1HC £019 0-220 TOSH 
U ^U^U7^yf«ffiJ»^#/c 0 CO^'J^b 
7 -Y y^flgffifig^OM F R ( 2 3 0 °C) It 7 . 0 g / 

1 O^'feofco 

[0068] f# p, tirc# u 4- U7 ymmnmm'fl* t 

fJ^VXtf tti LBSfc J; 0 2 2 0 °C(Dmm^&-Vy- hVi 
fCffiliU 6 OtEfo/c^In-^ltl^^c, 

r&J (MD^ToJ) tC5^5£#L, ^SJCx^^-tCtoT 
1 6 3°Cl?±IE^B^a37^[tj (TD^ffei) tSfgtJl^ 
2$ffiE{$£lT&l/W&2 5 fim0 2$[llE{ffi7-<;l/^^|# 

fco f#e>n/c 2 siEft 7-Y;i/A^ n — ^yrmcmm 

m©^?Ltt7^;l/A£f#fc 0 

[0 0 6 9] fi^n/c^fLli7-Y;H,© I RX^y h;!/ 

zmmLfctcz, *sjs«7 5ygtt#u yW/i/v 

P+-9->-(D7'5 7llt|±i5t5l-5 3 4 0 0 cm" 1 W&<DmU 
Life 0 s *Kf5«7 5/^14^ U ^;by/p 

/c, |B£7j<*;b#>'i?©*;ly^-;l/St[i3*'r5 18 5 0 
cm" 1 , 1 7 8Ocm^tt-£0)iM)l&mmXtrj:fr-DtzCt 



(8) #|JB 2000-7819 

[0 0 7 0] l#bn^?Lf±7^AcoMM-S l icfrs 
[0 0 7 1 ] H»|2 

* x- v-< yfma&M o . 7 mm%, 1 6 o °c, m f 

R (2 3 0°C) 3 7 g / 1 O^tOM^WVlfgttx 
^lx>-7°Pt 0 by7P'y^4±a^ft2 2Sfi% (7°P 
t 0 b>Jjifii©#SS8 8^1/%) 2 2fil%, TO^-f 
/0 12, 6 0 0, 757S12, 5 0 0CD75 y^tt#U 
^^^U^P+^y (SlSv-U n-yftlT S F 4 7 0 
1) 8SM°/ck MFR (2 3 0°C) 1. 5g/10#, 
I/Sl 6 3 0 C«7°Ptfby*aiS^f*3 8fiS%4b'J;tf 
TO^^-m 5 0 0, 0 0 0 (D$ V i?* ^jVyn^yjl 

A3 2mm%*m^Tmrzvmit, mam 1 tasa 

T, JP2 2 5 nmff)&1l&y'()UJ±%mzo ^4b\ ^ U 
tb7-f >^ifllg$MI%cDM F R ( 2 3 0 °C) 4 . 0 

g/ 1 O^T^OTCo 

[0 0 7 2] f#e.tl/c^?Ltt7^7yi,W#ft^S 1 ^ 
20 LtCo 

[0073] mmm3 

fi5*v yst^ftl; 0 . 7 fl5%, S4A 1 6 0 "C, M 
FR (2 3 0°C) 3 7 g / 1 0 ^©»7kv ^SE^tt 
xf-Uy-7°Pk°b>7'P-yyttM^f*2 2M«% (7 
ntf U>j^.ficD#^8 S^^ro) , W-i^AT-m3, 7 
0 0, 757S11, 6 0 0©75^f'J->7^1/ 
i/p^+fy (ICSEv-'J 3->tlT S F 4 7 0 6) 5ff 
»%, MFR ( 2 3 0 °C) 1 . 5g/l 0 y 7]\ 1 6 

3 v(D7'u \£yymm^w 3 1 as%fc «t 

io Mi, ooo, oooolu ^^fji/->n^fy^ 4 

2fig%*>e.ftS^^2Wl#ttJLfiSfc<t»3 1 9 0- 

tco c vtuy^ ymmmmmu fr (230 

°C) «9. 1 g / 1 O5j-"e35o/co 

[0074] nztirc#v*u74 ymmmmtd* t 

§y^V7s#|iJ LSiC X 0 2 2 0 "COMlgrgjS^y/- h« 
KfftilU 6 0°C(cfSofc^9P-;l/T?[^K0^^'6 
JP£ 5 5 0 fi m © h %mc 0 Wt b n/c >— h ^ 2 $if] 
gfffiil^'fe-y hit, SSl 4 6°C, Iffllam/yj' 
40 X 5 fgx 5 fgtC[S][3# 2 ^!t(/\ 2 5 2 

MlSft7-Y;bA£:f#fco #&nfc2W®ff7-i';l/A*n 

-^■^ymicmmL, ^m^m^Lrc a zvmi 

)S ll> 2 5 ^mO^?L'tt7^;l/A^f#7Co t#b 
n/c^?L'[47Y;yA©«4^* 1 fc^Lfco 
[0 0 7 5] ^iSI«4 
«?|J3(C43^T, ^U^b7-i'y»||M^^, 7° 

ptiWiiiM^fio^a-a^ 8it%Tf o, tku 

^fil/yD^^y^' U£n\ft2 5 'f> !,l %T3o 0 s 
»;7j<v b-Y yft^ttx-^ by- 7n tf by 7'p -y ^7-ft« 
50 £ft 1 7 5 SMtft V ^;l/->p+-9->©Sig-»^g 



(9) 

15 

^Lt£^Mtzmuimm¥\2tmmizLTW-iE 2 5 ^ 

fialMctlOM F R ( 2 3 0°C) tt4. 2 g / 1 0 ^T'fe 
[0 0 7 6] ^*l/c^tt7Y/yi©t«l« 1 tC7j^ 
[0 0 7 7] Hiif?lJ 5 

ai 3 1 fc^T, 4-° y * -c y^MJtiMfe^ is 

;J<t >Sg£ftS 1 . 2 Bl* 1 6 0 °C, M F 

R ( 2 3 0 t) 5 3 g / 1 0 ftomA< ~? U-f yJtSgttx w 
7~yy-~7°n H°yy7"uy ^J±lta-{* (7°n kf U-VHifi 
O^frMSS^W 4 8fiJl 0 /cK It 3 , 7 0 

0 , 6 0 0O7 5 7^14$ U V* 

V*+y> (S"i£->U S F 4 7 0 6) 7 Mm 

%x ¥iiJ^^l 2 , 6 0 0, 75/^12, 5 0 0O7 

TSF 4 7 0 1 ) 7 M F R ( 2 3 0 °C) 1 . 5 

g / 1 0 ih fti; 1 6 3 °C©7°n ¥l/lsmm&fc 1 0 
"KM%t3J;t/¥^j'?fi5 oo, oo oco^'J /'y^y 
yp^>i3'A2 8fiM%^J?j^Tf#/cly^Wi, *S»J 20 
3 fclWHUfCbT, J¥ 2 2 5 fimCD^?Ltt7-l';VA^f# 
/to $ 'J * U7 >r >^fe1KIM^©M F R (23 

0°C) It 2. 1 g/1 O^ofeo 
[0 0 7 8] 'ft ?>tl/c^?Ltt7Y;l/AtO*|4^S 1 fc^ 
L/co 

[0 0 7 9] */»j6 
H»J 3 lOs^X, U * U7 ^ V^lf »|fifii», lift 

*v w ymmtm o . 7«s%, i^ieor, mf 

R ( 2 3 0 °C) 3 7 g / 1 0 ^O^zkT W >«ttx 
^U->~-7°Dt:by7'P7^±tfi^f* (7°nb°b;yiMZ iO 
0^18 8^1/%) 2 211%, W?i3, 7 0 

o, v i ^ '1 M- 1 . 6 o 0©7'57S:tt^U> >, ^^;l'^ 

n^+j->- (My'Jn-yttST S F 4 7 0 6) 5flfi 
%, M F R ( 1 9 0 °C) 1 g / 1 0 11* 1 3 5 °C0) 
« ! »+° UxfU>43 fil%*5 J; 5 0 

0, 0 0 0O4?iJ^f;V>>DW^A3 0*11%?: 
ffi^T!f-T, ?gjfil 4 3°CTE#LfcJ-^Ui, *»J3 
tmtmcLT, MX 2 5 /xmtD^?Lft7-Y )\yhm%fu 

# U ^ U7 -f >?«lll«ff)M F R (230 
°C) fc£3. 0 g/ 1 QftT'&itzc 40 
[0 0 8 0] l#atift^?Ltt7'f;yAcD!tM'±?:8 1 Kfr, 

[008 1 ] mm% 7 

sum 3 1 fe^T, * v*\s7 4 ymmmm'Mtt, m 

/j<T L-Y & !,! 0 . 7 >T' !ii %, h!j±> 1 5 0 °C, M F 

R (2 3 0°C) 6 1 g/ 1 0 53 v «^7j<v >i?gftx 
f-l/y-jntl/yvy ^±tfp (7°n b° U vfffi 
©PTf !,i9 6^;y%) 2 2^!,!%, ^^1,13, 70 
0, 7 = 7Sttl, 6 0 007 57^11$ Uvy^l/v' 
DW> (My'j3-y|iSTSF 4 7 0 6) 5 Mm 50 



1112 0 0 0-7 8 1 9 
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%, MFR ( 1 9 0 °C) 0 . 2 g / 1 0 ffluS 1 2 3 
°C(07fy- l ¥$fiM&fM 1 £b%*5A OT' W53 V ?S 
5 0 0, 0 0 00$ U >^ f;byn+f->i)'A 3 2 fli ft 
%£fl!^Tf#Tx (lilil 3 i VT&WL fzLmits XMi 
W 3 tmmic LT\ I" 2 2 5 /i mO^LIt 
fc 0 $ U * U7 4 ymi ElMftOM F R ( 2 3 

0°C) {±2. 5 g / 1 O^Tcfeofco 

[0082] m^ntz§>M£7^)ij+vw\±zm l ^ 

tfco 

[0083] mmm 8 

SfifiM3fc*3VT, #y*U7-r^2SI§f8gffllMl£\ m 
7j<v U^T > flfe3E & !il 0 7 i-p 1,1 %, n£A 1 6 0 °C, MF 
R (230 °C) 37g/l 0»Ofef<vW>8gtti 

U>-7 = n t"l/y7D >y y^W^f* (7°n tf yys&lii 
<D-nh'<i' 8 8 2 2.f.l|l°o +i3^~'i!3, 7 0 

0, 7 5 7 SB 1 , 6 0 0O757 Stt$ U y>'^ 
u^y (My'J^-ytlT SF 4 7 0 6) 5 am 

MFR ( 2 3 0 °C) 1 . 5 g/ 1 05>, Hil* 1 4 8 

>'|i(i©t^n6€;l/%) 4 1 ¥fi%1oJ;0¥^J / /V 
'i' 5 0 0, 0 0 0 u ^'^ ^)Vyu^yiiL 3 2 ff 

M3t^tLT, 2 5 /imO^?Ltt7-l'M4 

t'. j 7c, ^$3, j ymmmif&¥mMF r cz 

30°C) fi8. 0g/10^T'Sofco 
[0 0 8 4] i5n/cf?Ltt7Y;VA©ltt^g 1 

[0 0 8 5] MW19 

•? (C, tffllflg 2 0 0 ~ 2 2 0 °CT\ 3 fj(DW Hi 

)VT'Sltm^)^^mmt&if I : l : 1*^*5)^6 
5 0 Mm0 3JWfji(DMS/-F?{Mbfc 0 

t#e>tifcjig^-b^ 1 4 2°cicmmLTcu~Ms 

8 °CT T DTjFSJK 5 fgtcji^ 2 Wii&TT&V'JS* 2 5 fi 
mO 2|[flS-fEfi7'i'^A^f#fco If ^ tl/c 2 #i#7-l';u 

ofi-^iLT, ji^2 5 iim(om.m^m±7 ^ jihm% 

7Co 

[0 0 8 6] tS^nfcM^M+^-Y^AOfttt^Sl 
[0 0 8 7] USSWl 0 

w 8 vm^fttcx >)*u7j y&mmmmwmm t 
^^t.vicbrmm^~h^ms 3 4°ctmd 

^itm 9 bT?IJ1^7Ltt7-i';bi,^f#/co 
[0 0 8 8] f#enfcl7I^?Lft7^;yA©»ft£gi 
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[0089] mm l 

) k.m l kfci/ T t'JtU7^ ^^ffiJMA^i: L 
c 1tj7 J ^ 3 7 0 0 T^/iflil d0 0(D7 
^/tElt-tU ^^-Jlyn^y MFR (2 

3 0 °C) 1 . 5 g / 1 0 tj\ i!<5 1 6 3 t®7n h° Uy 
i jir L>f4 7 oa^p-%^ J;DTiJ/jVM5 0 0, 0 0 0 

tilt 7UMi± */tf*J 1 tfiJIfikLT J?£ 2 5 /iin 

[0 0 9 0] ?#5ft££?L147^;W*C>«4;£ig 1 ic* 

[ 0 0 9 1 ] VcMm 2 

nmm wz&^x, # y * b 7 >r ymmmm^j £ l t , 

SRzkvWy&gteSO. 7M%, Ifo^l 6 0°C, M 
F R ( 2 3 0 °C) 3 7 g / 1 0 ft<D]WA<^ b-f >gg^1t 
x ^ u > - 7° D k° b > 7 D -y >7 ±t-fi (7°P If b-yip. 
fi^aWfis 8 2 2SM%, ¥^7^*3, 7 

0 0, 7 = ySIl, 6 0 0 037 5 7^14^ Ui/^f-;!/ 
->ndp-)t> 5 ffia%*5 J: &'MFR ( 2 3 0 °C) 1 . 5 g * 20 



(10) #M2 0 0 0-7 8 1 9 

18 

*/\ Oft, IM 1 6 3°C<D7°nt£ U^WSfi^f* 7 31 
6 & § O^ffl^fciWtt, Ife/jtM i i: (laoft 

[0 0 9 2] iSnf^-fMCfttt^ 1 (C^LfCo 
[0 0 9 3] jbbf$«3 

T, *7j<-7 U-f yStg'ttft 0 . 7fi-l%, 6 0 

°C, MFR (2 3 0°C) 3 7 g / 1 0 7i®4a 7 J<v U-f > 
HiEttx^ 7°n t'b>7n -y ^ (7°n h° 
b>#-fi©airS8 8^&;l/%) 2 2SM%. MFR (2 
3 0 °C) 1 . 5 g / 1 0 B!£ 1 6 3 C C©7°P tf U> 
f-fiifil^H* 5 0 M%& «fc O^^S 5 0 0, 0 0 0 
<D # U V 7 ^ ;i» a +-9" y fil* 2 8 fiM % 5> £ £ t, <D 
fcffll^fcJtWMu HffitfiJ 1 i:»LT, J¥£2 5 M m 
«^7Ltt7^;l/A^|#/c 0 

[0 0 9 4] mhtitzmm? 4 )\yhoym.* : & 1 fcjS 

[0 0 9 5] 
[*1] 





*«• 

(wt%) 




(Jim) 


(*.",) 


SB* 
(X) 


<x) 


mm® 

2ft 

cc> 


Urn 

mm 

(QW) 


mm 

m 
(-) 


s* 




3. 5 


900 


0. 3 2 




3 7 


1 6 2 


1 6 2 


3 


0. 1 s 


B. 5 


SM*2 




13 0 0 


0. 54 


1.37 


3S 


1 6 1 


1 6 1 




0. 1 5 


7. 2 




4. 0 


600 


1.50 


1.18 




1 6 1 


1 62 




0. 1 B 


5. 0 


£5101 4 




14 0 0 


0. 08 


1.10 


26 


1 6 1 


1 6 ! 


3 


0.2 0 


9. 1 


5SJS0I5 


1 2. 0 


12 0 0 




1.34 


3 3 


1 6 1 


1 6 1 




0. 1 5 


5. 0 


MI5 


3. 4 


TOO 


0, SO 


1.65 


3 S 


1 3 5 


1 54 


2 


0.2 2 


4. 5 




3. 3 


10 0 0 


0. 28 


1.22 


3 6 


1 2 2 


1 4 6 




0. 2 7 


3. 8 




3. 4 


1300 


0. 28 


1.15 


3 7 


1 4 6 


1 55 


5 


0.2 0 


3. 9 




3. 5 


BOO 


0. 38 


1.38 


36 


1 3 6 


1 6 2 


2 


0. 1 6 


7. 8 




3. 4 


1200 


0. 28 


1.06 


3 7 


1 2 2 


I 55 




0. 2 1 


4. 6 


ite^ji 


0. 2 


70 


7. 1 


1.83 


30 


user 


1 6 1 




0. 4 3 


4. 5 




3. 7 






0.6 5 


0 




1 62 




0. 1 8 


1 2. 1 


JtR«3 


0. 2 


50 


8. 3 


2.0 3 
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(54) POROUS FILM AND ITS PRODUCTION 
(57)Abstract: 

PROBLEM TO BE SOLVED; To produce a porous film having good slipperiness 
and suitably usable as a battery separator. 

SOLUTION: This porous film is obtained by forming a polyolefin-based resin 
composition consisting of 80-50 wt.% polyolefin-based resin containing a 



modified polyolefin-based resin having a polysiloxane molecular chain 
chemically bonded to the polyolefin resin at least as a part thereof, and 20-50 
wt.% polysiloxane gum having 100,000-5,000,000 average molecular weight, 
into a filmy shape, and extracting the polysiloxane gum finely dispersing in the 
obtained filmy product with an organic solvent. The porous film comprises the 
polyolefin-based resin composition and has 0.01-3 urn open cells and 20-50% 
porosity. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The porous film whose voidage the chain of a polysiloxane becomes 
polyolefine system resin from the polyolefine system resin which contains the 
denaturation polyolefine system resin which carried out the chemical bond as at 
least a part, and it has the free passage hole whose average aperture is 0.01-3 
micrometers, and is 20 - 50%. 

[Claim 2] The porous film according to claim 1 whose surface roughness (Ra) is 
1.0 micrometers or less. 

[Claim 3] The separator for cells which consists of a porous film according to 



claim 1 or 2. 

[Claim 4] At least one layer is a separator for cells which consists of a double 
layer porosity film with which it consists of a porous film whose configuration 
retention temperature of a film it comes to carry out the laminating of two or more 
sorts of porous films according to claim 1 or 2, and at least one layer consists of 
porous films whose lock out temperature of a free passage hole is 100-140 
degrees C, and is 145-170 degrees C. 

[Claim 5] The manufacture approach of the porous film according to claim 1 
characterized by extracting the polysiloxane gum which fabricates the 
polyolefine system resin constituent which becomes polyolefine system resin 
from 80 - 50 % of the weight of polyolefine system resin and 20 - 50 % of the 
weight of polysiloxane gums of average molecular weight 100,000-5,000,000 
which contain the denaturation polyolefine system resin in which the chain of a 
polysiloxane carried out the chemical bond as at least a part in a film-like object, 
and carries out micro-disperse into this film-like object by the organic solvent. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to a porous film, a detailed porous 

film suitable as a separator for cells, and its manufacture approach. 

[0002] 

[Description of the Prior Art] The porous film with which many detailed free 
passage holes were formed is used widely in various fields, such as a separator 
for a liquid, separation of gas, the film for purification, permeable membrane, ion 
exchange membrane, the filtration film, an adsorption filter, and cells. Such a 
porous film has the function for it to be arranged between a positive electrode 
and a negative electrode, and to prevent these short circuits, and to make ion 
penetrate, when used as for example, a separator for cells. As such a porous 
film, reactivity with the electrolytic solution is low, a mechanical strength is strong, 
what the hole has produced in homogeneity is desirable, and what makes 
polyolefine system resin a matrix from these is used suitably. 
[0003] However, the porous film which consists of polyolefine system resin did 
not have enough slipping nature, and a film front face tended to get damaged, 
and it had the problem into which a crack tends to go. therefore - for example, 
when a porous film is used for the above-mentioned separator for cells, neither 
the quality of the cell manufactured nor the workability at the time of manufacture 
is quite satisfactory - it was not enough. For example, when a cell gestalt was 



cylindrical, the drawing nature of the metal heart which twisted the electrode and 
the porous film at the time of manufacture had caused the big problem of being 
bad. Namely, although it is manufactured by drawing out this metal heart after 
usually twisting the above-mentioned cylindrical cell around the metal heart at a 
coiled form where an electrode and the separator for cells are piled up, and 
including this in a cylindrical cell When it slid like the above-mentioned porosity 
film made of polyolefine system resin and the sex used not sufficient thing, the 
drawing nature of this metal heart was bad, and that the heart does not fall out, 
or wind and gap arises had arisen plentifully. 
[0004] 

[Problem(s) to be Solved by the Invention] On the other hand, blending silicone 
oil with this resin is known as a means to improve the slipping nature in the 
porous film made of polyolefine system resin. However, silicone oil carried out 
bleed out to the front face with time, this thing dissolved in the electrolytic 
solution of a cell, and the porous film obtained by such approach had a 
possibility of having a bad influence on the charge-and-discharge property of a 
cell, when it used as a separator for cells. 

[0005] Therefore, slipping nature is good and to develop the porous film which 

can be suitably used as a separator for cells was desired. 

[0006] 



[Means for Solving the Problem] this invention persons have continued 
examination wholeheartedly in view of the above-mentioned technical problem. 
Consequently, it came to complete header this invention for the 
above-mentioned technical problem being solvable by using that in which the 
chain of a polysiloxane carried out the chemical bond as polyolefine system 
resin which constitutes a porous film. 

[0007] That is, the chain of a polysiloxane becomes polyolefine system resin 
from the polyolefine system resin which contains the denaturation polyolefine 
system resin which carried out the chemical bond as at least a part, and this 
invention has the free passage hole whose average aperture is 0.01-3 
micrometers, and is a porous film whose voidage is 20 - 50%. 
[0008] In this invention, polyolefine system resin is used without a limit of a 
well-known thing, concrete -- ethylene, a propylene, butene-1, a pentene -1, a 
hexene -1, a heptene -1, octene -1, 4-methyl pentene -1, and 3-methylbutene-1 
grade - suitable - carbon numbers 2-8 - the homopolymers and these 
copolymers of the alpha olefin of carbon numbers 2-4, and the copolymer of an 
alpha olefin, other copolymerizable monomers, and the above-mentioned alpha 
olefin can be mentioned further more suitably. Any of a random copolymer or a 
block copolymer are sufficient as the copolymer of an alpha olefin. In the case of 
random copolymers, such as a propylene-ethylene random copolymer, if it says 



in the alpha olefin unit which is the main constituent, i.e., the above-mentioned 
propylene-ethylene random copolymer, a propylene unit is desirable from the 
point that it obtains the porous film of good permeability more than 80 mol % and 
that it is more than 85 mol % preferably. Moreover, as an alpha olefin and other 
copolymerizable monomers, the ester of acrylic acids, such as a vinyl acetate; 
methyl acrylate, an ethyl acrylate, a methyl methacrylate, and ethyl methacrylate, 
or a methacrylic acid etc. can be mentioned. 

[0009] An alpha olefin and other copolymerizable monomers may be monomers 
which have a reactant radical which carries out the following. These reactivity 
radical can be advantageously used, in case it manufactures by the manufacture 
approach which mentions later the denaturation polyolefine system resin used 
by this invention. Specifically as a reactant radical, a carboxyl group, a hydroxy 
group, an epoxy group, etc. can be mentioned. 

[0010] The monomer which has hydroxy groups, such as monomer; 
2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, etc. which have a 
carboxyl group or its anhydride radicals, such as an acrylic acid, a methacrylic 
acid, a maleic acid, an itaconic acid, a citraconic acid, a maleic anhydride, 
itaconic acid anhydride, and an anhydrous citraconic acid, as a monomer which 
has the above-mentioned reactant radical, for example; the monomer which has 
epoxy groups, such as glycidyl methacrylate, can be mentioned. 



[0011] In this invention, polyolefine system resin comes to contain the 
denaturation object in which the chain at least the part of whose is a polysiloxane 
carried out the chemical bond. Therefore, the porous film of this invention has 
the outstanding slipping nature. And since the chemical bond is carried out to 
polyolefine system resin, even if it does not carry out bleed out of the 
polysiloxane and a porous film is used for it as a battery separator, it is not eluted 
in the electrolytic solution. 

[0012] Here, the chain of a polysiloxane is combined with the chain of polyolefine 
system resin as a side chain or a bridge formation part. Especially as a radical 
combined with the silicon atom which constitutes a siloxane unit, although not 
restricted, a methyl group, an ethyl group, the octyl radical of aryl groups, such 
as an alkyl group of carbon numbers 1-8 and a phenyl group, etc. are suitably 
desirable. Specifically, it is desirable that it is the chain with which kinds, such as 
a dimethylsiloxane unit, a diethyl siloxane unit, a dioctyl siloxane unit, a 
methylphenyl siloxane unit, and a diphenyl siloxane unit, or two sorts or more 
joined together repeatedly, and were formed. That which is mainly concerned 
with a dimethylsiloxane unit especially is desirable. Moreover, this chain may be 
a straight chain-like and may branch. Moreover, the chain may have the little 
vinyl group. 

[0013] Although not restricted, as for especially the average molecular weight of 



the chain of this polysiloxane, it is desirable 2,000-30,000, and that it is 
especially 2,000-10,000 in order to advance enough the reaction in an extruder 
mentioned later. Moreover, if the amount of association of the chain of a 
polysiloxane in denaturation polyolefine system resin takes into consideration 
the effectiveness of this invention, the ease of carrying out of manufacture of 
denaturation polyolefine system resin, etc., it is suitable for it that it is 1 - 20 % of 
the weight to polyolefine system resin. 

[0014] That whole may be constituted from a denaturation object in which the 
chain of a polysiloxane carried out the chemical bond by the above, and the 
polyolefine system resin used in this invention may dilute this thing with 
non-denaturalized polyolefine system resin. 

[0015] It is suitable that the content of good [ of the slipping nature of the porous 
film obtained ], good [ of the dispersibility of the polysiloxane gum in the suitable 
manufacture approach of the porous film in this invention mentioned later ], and 
the polysiloxane chain in all the polyolefine system resinous principles that 
constitute a porous film if the ease of carrying out of manufacture of denaturation 
polyolefine system resin etc. is further taken into consideration is 1 - 15 % of the 
weight more preferably one to 20% of the weight. 

[0016] Moreover, in the measurement temperature (for example, if it is 
polypropylene 230 degrees C) specified according to the class of polyolefine, in 



the case of denaturation polyolefine system resin, when it is native polyolefine 
system resin being general and for dilution 1-1 OOg / that they are 10-80g / 10 
minutes suitably, it is common [ the melt flow rate of these polyolefine system 
resin ] for 10 minutes 0.05-50g / that they are 0.1 -20g / 10 minutes suitably for 10 
minutes. 

[0017] In this invention, the denaturation polyolefine system resin in which the 
chain of a polysiloxane carried out the chemical bond to the above-mentioned 
polyolefine system resin may be manufactured by what kind of well-known 
manufacture approach, for example, may carry out the polymerization of the 
siloxane on the chain of polyolefine system resin, the approach by the reaction 
of the copolymer of the olefin which has a reactant radical as shown below 
preferably, and the polysiloxane which has this reactant radical and the radical 
which reacts -- manufacture -- it is easy and suitable. 

[0018] As an define copolymer which has a reactant radical, the copolymer of 
the above mentioned alpha olefin and the monomer which has a reactant radical 
is used. Specifically, an ethylene-acrylic-acid copolymer, an 
ethylene-methacrylic-acid copolymer, an ethylene-vinylalcohol copolymer, an 
ethylene-glycidyl methacrylate copolymer, an ethylene-2-hydroxyethyl 
methacrylate copolymer, an ethylene-ethyl acrylate-maleic-anhydride copolymer, 
maleic-anhydride denaturation polyethylene, maleic-anhydride denaturation 



polypropylene, maleic-anhydride denaturation ethylene propylene rubber, etc. 
can be mentioned. 

[0019] When the homopolymer of an alpha olefin or the copolymer of the 
monomer and alpha olefin which do not have an alpha olefin and a 
copolymerizable reactant radical is adopted as polyolefine system resin, it is 
necessary to introduce separately the reactant radical in which a reaction with a 
polysiloxane is possible. In this case, the well-known approach of denaturalizing 
by the monomer which generally has a carboxyl group or its anhydride radicals, 
such as a maleic acid or a maleic anhydride, is adopted. What is necessary is 
just to determine suitably the amount of denaturation of the polyolefine system 
resin by the monomer which has a carboxyl group or its anhydride radical 
according to the amount of installation of the polysiloxane for which it asks. 
[0020] On the other hand, in what is constituted as a polysiloxane which has the 
reactant radical of the copolymer of such an olefin, and the radical which reacts 
by siloxane unit which was described above, the polysiloxane to which a part of 
radical combined with a silicon atom denaturalized by reactant radicals, such as 
the amino group, an epoxy group, hydroxyl, a sulfhydryl group, an alkyl halide 
radical, a carboxyl group, a vinyl group, a hydroxyl group, hydrogen, and a 
halogen, is mentioned. One sort may be independently used for these 
denaturation polysiloxanes, or two or more sorts may be mixed and used for 



them. 

[0021] In addition, the number of the reactant radicals in a polysiloxane one, and 
although you may be plurality, and the bridge is constructed, the direction can 
aim at improvement in a mechanical strength. However, surface roughening of 
the front face of the porous film which it was also considered that workability 
worsens even if it was constructing the bridge over excess not much, and was 
obtained is carried out, it is desirable that the number of surface roughness (Ra) 
is 1-10 as the number of averages in 1 molecule since [ with desirable this 
invention ] it becomes out of range, it is desirable that they are further 1.5-5 
pieces, and it is especially desirable that they are 1.5-3 pieces. Moreover, any of 
the end of a principal chain and a side chain or both are sufficient as the joint 
location. 

[0022] Two sorts of above-mentioned polymers can be mixed, and the 
denaturation polyolefine system resin the chain of the polysiloxane in this 
invention comes to carry out a chemical bond can be obtained the temperature 
which the reaction of a reactant radical produces, and by generally heating in 
temperature of 100-280 degrees C. It is desirable when fully kneading with an 
extruder on the occasion of heating advances a reaction. Furthermore, a catalyst 
may be added for reaction advance. In addition, in case it kneads with an 
extruder, it is desirable when making Bento of an extruder reduced pressure and 



removing the gas which occurs at the time of kneading, such as carbon dioxide 
gas and a steam, raises the quality of the porous film of this invention. 
[0023] Moreover, the mixed rate of a polysiloxane has the desirable direction 
made [ many ] a little rather than the amount equivalent to the reactant radical of 
polyolefine system resin, when advancing a reaction more smoothly. The extract 
operation by the organic solvent can remove a superfluous polysiloxane easily. 
[0024] An average aperture has suitably 0.01-3 micrometers of 0.05-2 
micrometers of 0.05-1 -micrometer free passage holes still more suitably, and the 
voidage of the porous film of this invention which consists of the above 
polyolefine system resin is 25 - 48% of range suitably 20 to 50%. When an 
average aperture is larger than the above-mentioned range and it uses as a 
separator for cells, migration of the detailed active material of an electrode 
cannot be prevented, but there is a possibility of short-circuiting. On the other 
hand, since electric resistance becomes easy to change with viscosity change of 
the electrolytic solution easily when this average aperture is smaller than the 
above-mentioned range, and it uses as a separator for cells, there is a use top 
problem. Moreover, when voidage is larger than the above-mentioned range, a 
mechanical strength falls, and also there is a possibility that a pinhole may occur. 
On the other hand, when this voidage is smaller than the above-mentioned 
range, it is difficult to fully obtain the film with a free passage hole, and when it 



uses as a separator for cells, the amount of maintenance of the electrolytic 
solution becomes less enough, and electric resistance becomes high. 
[0025] Moreover, in order to slide as a battery separator and to make it a sexual 
good thing, it is suitable that 1.0 micrometers or less of surface roughness (Ra) 
are 0.8 micrometers or less preferably. Although the porous film of this invention 
is excellent in slipping nature and the dynamic friction coefficient of films is 
usually presenting 0.40 or less good slipping nature, this dynamic friction 
coefficient improves further that surface roughness (Ra) is 1.0 micrometers or 
less like the above, and it becomes possible to obtain 0.25 or less and further 
0.15 or less thing. 

[0026] Furthermore, although especially the porous film of this invention is not 
limited, if it takes use applications, such as a battery separator, into 
consideration, it is suitable for it that it is the range whose thickness is 10-500 
micrometers. It is suitable more preferably that they are the range of 10-200 
micrometers and the range of further 10-100 micrometers. Moreover, 100 - 1700 
seconds / that it is 3 100cm have the desirable permeability measured according 
to JIS P 8117. 

[0027] The porous film of this invention in such description may be manufactured 
by what kind of approach, for example, it may blend a bulking agent with 
polyolefine system resin, it may carry out extrusion molding to a sheet-like object, 



and it may be manufactured by the approach of subsequently making this 
extending, the approach an organic solvent extracts a low-molecular-weight 
object after blending low-molecular-weight objects, such as a liquid paraffin, with 
polyolefine system resin, carrying out extrusion molding to a gel sheet-like object 
and extending subsequently, etc. When using a porous film as a separator for 
cells, among the above-mentioned manufacture approaches, the former 
approach tends to become what has weak reinforcement mechanically, and the 
latter approach etc. has film production and complicated extension actuation, 
and since it is necessary to manufacture a film on the conditions controlled very 
much, manufacturing by the following approaches is recommended by this 
invention. 

[0028] 80 - 50 % of the weight of namely, polyolefine system resin which 
contains the denaturation polyolefine system resin in which the chain of a 
polysiloxane carried out the chemical bond to the above mentioned polyolefine 
system resin as at least a part, Suitably 20 - 50 % of the weight of polysiloxane 
gums of 80 - 60 % of the weight, and average molecular weight 
100,000-5,000,000, It is desirable to manufacture by the approach an organic 
solvent extracts the polysiloxane gum which fabricates the polyolefine system 
resin constituent which consists of 20 - 40 % of the weight suitably in a film-like 
object, and carries out micro-disperse into this film-like object. 



[0029] Usually, polysiloxane gum is difficult to fully carry out micro-disperse to 
polyolefine system resin. However, by the above-mentioned approach, since the 
polyolefine system resin to be used contains the denaturation object in which the 
chain of a polysiloxane carried out the chemical bond, both compatibility 
improves sharply and it becomes possible to carry out micro-disperse of this 
polysiloxane gum into polyolefine system resin good. Then, film production 
nature, the ductility of the polyolefine system resin constituent with which 
micro-disperse of this polysiloxane gum is carried out, etc. are good. Therefore, 
it can fabricate in a film-like object easily and an organic solvent can extract 
easily the above-mentioned polysiloxane gum which carries out micro-disperse 
into the film-like object fabricated by doing still in this way. Therefore, according 
to the above-mentioned approach, the shape of said porosity can be presented 
and the porous film which uses as a battery separator and can be used good can 
be manufactured with sufficient productivity. 

[0030] in addition -- as the polyolefine system resin which serves as the base of 
denaturation polyolefine system resin in this manufacture approach in order to 
obtain the porous film said whose surface roughness (Ra) carried out is 1.0 
micrometers or less -- the homopolymer of an alpha olefin, or the alpha olefin 
unit of the main constituent -- more than 80 mol % -- desirable - more than 85 
mol % ~ it is suitable to use the random copolymer of the included alpha olefins. 



Moreover, when diluting and using denaturation polyolefine system resin by 
non-denaturalized polyolefine system resin, as native polyolefine system resin 
for this dilution, it is the above-mentioned polyolefine system resin, and it is 
desirable to use what made the polyolefine system resin used as the base of 
denaturation polyolefine system resin and an alpha olefin of the same kind the 
main configuration unit. For example, if denaturation polyolefine system resin is 
the denaturation object of the propylene-ethylene random copolymer a 
denaturation propylene homopolymer and whose propylene unit are more than 
80 mol %, it is desirable to use a propylene homopolymer and the 
propylene-ethylene random copolymer of the content of the above-mentioned 
propylene unit also as non-denaturalized polyolefine system resin. If it does in 
this way, it is the thing of the class which is easy to become smooth, and 
denaturation polyolefine system resin and the native polyolefine system resin for 
dilution are of the same kind, and since compatibility is good, as for the surface 
roughness (Ra) of the porous film obtained, polyolefine system resin will become 
[ a film ] small. 

[0031] And in order to set surface roughness (Ra) of a porous film to 1.0 
micrometers or less, it is desirable that the melt flow rate measured at 230 
degrees C of the polyolefine system resin constituent which consists of 
polyolefine system resin and polysiloxane gum before fabricating in the shape of 



a film controls [ 1-50g / ] for 10 minutes as it has been 3 - 30g / 10 minutes 
preferably. If it does in this way, since the diameter of a particulate material of 
the polysiloxane gum in this polyolefine system resin constituent will become 
easy to become small, the smooth nature of the porous film obtained increases 
further, and a porous film 1.0 micrometers or less is obtained for surface 
roughness (Ra). 

[0032] The polysiloxane gum used in the above-mentioned manufacture 
approach is not restricted especially as long as it is the polysiloxane of the 
above-mentioned average molecular weight. Especially as a radical combined 
with the silicon atom which constitutes a siloxane unit, although not restricted, 
aryl groups, such as an alkyl group of carbon numbers 1-8 and a phenyl group, 
etc. are suitably suitable for a methyl group, an ethyl group, a propyl group, an 
octyl radical, etc. 

[0033] Specifically as such polysiloxane gum, well-known polysiloxanes, such as 
poly dimethylsiloxane, a poly methylpropyl siloxane, the poly dipropyl siloxane, 
the poly methyl octyl siloxane, the poly dioctyl siloxane, a poly methylphenyl 
siloxane, and a poly diphenyl siloxane, are mentioned. Especially, poly 
dimethylsiloxane can adopt preferably from an economical point. As for the 
chain of the polysiloxane which constitutes such polysiloxane gum, the straight 
chain-like thing may also branch. Furthermore, in dispersibility and fabrication 



nature, as long as there is especially no problem, you may have some structure 
of cross linkage in intramolecular. Moreover, you may have the little vinyl group 
etc. One sort may be independently used for these polysiloxanes, or two or more 
sorts may be mixed and used for them. 

[0034] although it is important for the average molecular weight of this 
polysiloxane gum that it is 100,000-5,000,000, in order to fully perform mixing 
with polyolefine system resin -- desirable -- 100,000-2,000,000 - the thing of the 
range of 200,000-1,500,000 is used more preferably, the average molecular 
weight of polysiloxane gum is less than 100,000 -- a hole - and also formation 
becomes less enough -- a skid of the screw of an extruder -- happening -- being 
easy - fabrication nature falls. On the other hand, since viscosity is too high 
when the average molecular weight of polysiloxane gum exceeds 5,000,000, 
and it becomes impossible to fully perform mixing with polyolefine system resin, 
it is not desirable. 

[0035] In this invention, the mixed rate of said polyolefine system resin and 
polysiloxane gum requires that polysiloxane gum should be [ polysiloxane gum ] 
20 - 40 % of the weight preferably 20 to 50% of the weight to 80 - 60 % of the 
weight of polyolefine system resin to 80 - 50 % of the weight of polyolefine 
system resin. Since porosity-ization will not fully start if there are few mixed rates 
of polysiloxane gum than 20 % of the weight, but the average aperture of the 



porous film which will be obtained if there are more mixed rates of another side 
and polysiloxane gum than 50 % of the weight exceeds 3 micrometers, and 
voidage exceeds 50% and about [ that it becomes impossible to obtain the 
porous film of this invention ] and a mechanical strength falls extremely, it is not 
desirable. 

[0036] As for mixing of polyolefine system resin and polysiloxane gum, kneading 
with an extruder is desirable at the point which raises the dispersibility of 
polysiloxane gum, and especially kneading with a biaxial extruder is 
recommended, moreover, this polysiloxane gum is also previously mixed with 
the polysiloxane which has the copolymer of the olefin which has a reactant 
radical, and this reactant radical and the radical which reacts in case the 
denaturation polyolefin resin contained in this polyolefine system resin is 
manufactured by said approach carried out, and manufacture of denaturation 
polyolefin resin, simultaneously the above-mentioned polyolefine system resin 
constituent may be obtained. By adoption of such an approach, the porous film 
of this invention is very simple, and productivity is good, and it can obtain 
economically, and is desirable. 

[0037] In the above-mentioned manufacture approach, shaping to the film-like 
object of a polyolefine system resin constituent is adopted that a well-known 
approach does not have a limit in any way. For example, well-known approaches, 



such as a T-die method, the calender method, and a tubular film process, are 
adopted. Moreover, as for the obtained film-like object, extending in the at least 
1 direction is desirable when raising the mechanical strength of this porous film. 
A well-known approach can adopt the extension approach that there is no limit in 
any way, for example, roll 1 shaft extension, rolling, serial biaxial extension, 
coincidence biaxial extension, tubular film process extension, etc. are mentioned, 
and the 1.1 to 50 times as many range as this can adopt draw magnification 
preferably for an area scale factor. 

[0038] Subsequently, the polysiloxane gum which is carrying out micro-disperse 
is extracted by the organic solvent, and the obtained film-like object is 
porosity- ized. As an organic solvent, the solubility of polysiloxane gum should 
just use a high thing suitably. Aromatic hydrocarbon, such as ester, such as 
ketones, such as alcohols, such as ether, such as chlorine-based hydrocarbons, 
such as hydrocarbons fluoride, such as 3 hydrocarbons, such as n pentane, 
n-hexane, and n-heptane„ ethane, etc. fluoride, a methylene chloride, and 
chloroform, diethylether, and dioxane, a methanol, ethanol, and isopropyl 
alcohol, an acetone, and a methyl ethyl ketone, acetic-acid methyl ester, and 
ethyl-acetate ester, toluene, and a xylene, etc. is mentioned, and, specifically, 
especially hydrocarbons can use it suitably. These solvents may use one sort 
independently, or may mix and use two or more sorts. As extract operation, a 



porous film is immersed in these organic solvent baths, or the method of 
spraying these organic solvents on a porous film etc. is adopted. 
[0039] in addition -- porosity -- a film -- extending - having -- becoming - 
although - a case -- these - an organic solvent -- depending -- a polysiloxane - 
gum -- extract operation -- the above -- extension -- actuation - carrying out - 
before - you may carry out -- although - obtaining -- having - porosity -- a film - 
an average -- an aperture -- comparatively - being big -- a thing -- becoming -- 
being easy -- a sake - an average - an aperture - being smaller -- a film -- 
manufacturing -- things - wanting -- having - the time -- this - extension -- 
actuation - having finished - after -- carrying out -- a thing -- being desirable . 
[0040] Thus, what is necessary is just to dry the porosity-ized film with a 
conventional method. Moreover, as for the dry porous film, it is desirable to carry 
out heat setting in the temperature requirement of 50 degrees C - the melting 
point. 

[0041] On the porous film of this invention, the various additives with which 
usually adding to thermoplastics is known in the range which does not spoil the 
effectiveness of this invention, for example, an anti-oxidant, a thermostabilizer, a 
chlorine supplement agent, a crystalline-germ agent, an antistatic agent, 
lubricant, an antiblocking agent, a bulking agent, light stabilizer, an antimicrobial 
agent, a freshner, etc. may be added. 



[0042] Moreover, the porous film of this invention obtained by these approaches 
can also perform corona discharge treatment. Especially the ambient 
atmosphere that performs corona discharge treatment is not restricted, and can 
be performed under ambient atmospheres, such as air, nitrogen gas, carbon 
dioxide gas, and argon gas. Usually, it is common to carry out in air or nitrogen 
gas. Furthermore, hydrophilization processing of plasma treatment, ion 
exchange group denaturation processing, etc. can also be performed suitably if 
needed. 

[0043] The porous film of this invention can be used suitable for separators for 
cells with which the organic electrolytic solution and an organic gel electrolyte 
are used especially, such as a lithium ion battery and a lithium cell, although you 
may use it for what kind of application. In that case, although a porous film may 
be used as a monolayer film as it is, it is the layer whose lock out temperature of 
a free passage hole of at least one layer is 100-140 degrees C using two or more 
sorts of things from which the resinous principle of this porous film differs, and, 
as for at least one layer, it is more desirable to use it as a double layer porosity 
film which carried out the laminating so that it might be the layer whose 
configuration retention temperature of a film is 145-170 degrees C. 
[0044] That is, when abnormal current flows inside a cell by the external short 
circuit, incorrect connection, etc., the temperature inside a cell rises remarkably, 



and a cell gives a thermal damage to the electronic equipment incorporating a 
cell, or has the danger that a cell will explode. Therefore, to the separator for 
cells, when the temperature rise by abnormal current is in the interior of a cell, it 
is desirable to equip the function for resin to fuse, to make the free passage hole 
of a porous film blockade, to increase electric resistance, and to stop a cell 
reaction (shutdown property). If the temperature conditions on real use of a cell 
etc. are taken into consideration, as for the lock out temperature of this free 
passage hole, it is desirable that it is 100-140 degrees C. 
[0045] Furthermore, also after a free passage hole blockades in the separator for 
cells with a shutdown property, the configuration of a film is held to it, and it is 
also expected to also equip the property which prevents an inter-electrode short 
circuit (elevated-temperature configuration maintenance property). Therefore, 
consideration of the moldability of the polyolefine system resin used etc. of the 
porous film of this invention wants the configuration retention temperature of a 
film to be 145-170 degrees C. 

[0046] It is difficult to realize the porous film which fulfills each conditions of this 
shutdown property and an elevated-temperature configuration maintenance 
property with a monolayer film, therefore it is desirable to use it as a double layer 
porosity film of the above-mentioned configuration in this invention. It is 
desirable to consider as the three-tiered structure which used as the main layer 



the layer whose lock out temperature of a free passage hole is 100-140 degrees 
C, and carried out the laminating of the layer whose configuration retention 
temperature of a film is 145-170 degrees C to both the outer layer especially. 
[0047] Moreover, when it is such a double layer porosity film, as for the porous 
film which forms the outermost layer, it is desirable to make surface roughness 
(Ra) into a thing 1.0 micrometers or less. It is good to make both ****** into the 
thing of this surface roughness (Ra) especially. 

[0048] Here, the layer whose lock out temperature of a free passage hole is 
100-140 degrees C is usually constituted by what used as the principal 
component the polyolefine system resin whose melting point is the 
above-mentioned temperature. As such polyolefine system resin, polyethylene, 
polybutene -1, ethylene propylene rubber, an ethylene-butene-1 copolymer, a 
propylene-butene-1 copolymer, an ethylene-propylene-butene-1 copolymer, 
maleic-anhydride denaturation polyethylene, etc. are mentioned, for example. 
[0049] On the other hand, the layer whose film configuration retention 
temperature is 145-170 degrees C is usually constituted by what used as the 
principal component the polyolefine system resin whose melting point is the 
above-mentioned temperature. As such polyolefine system resin, polypropylene, 
ethylene propylene rubber, a propylene-butene-1 copolymer, an 
ethylene-propylene-butene-1 copolymer, maleic-anhydride denaturation 



polypropylene, etc. are mentioned, for example. 

[0050] In addition, in this invention, the configuration retention temperature of a 
film is measured based on thermal mechanical characteristic analysis Thermal 
Mechanical Analysis (TMA) analysis, and using a TMA measuring device, when 
a temperature up is carried out on measurement sample width of face of 2mm, 
the distance between chucks of 5mm, and programming-rate loads [ a part for 
/and 2g of loads of 2 degrees C ] conditions, it says temperature when a 
measurement sample fractures. 

[0051] In this invention, the above-mentioned double layer porosity film may 
manufacture the polyolefine system resin constituent for constituting each layer 
by carrying out co-extrusion shaping, and what were respectively manufactured 
as a porous film of a monolayer is stuck, and it may manufacture them. 
Moreover, this lamination may be carried out after [ in the process which extends 
a film to a 2-way ] the extension to one direction has finished. The approach of 
using as a double layer with co-extrusion shaping is adopted that it is simple and 
preferably on manufacture. 

[0052] In addition, what is necessary is not to restrict especially the ratio of the 
thickness of the layer whose lock out temperature of a free passage hole is 
100-140 degrees C, and the layer whose film configuration retention 
temperature is 145-170 degrees C, and just to adopt it suitably in the 



above-mentioned double layer porosity film, from within the limits which a 
shutdown property and an elevated-temperature configuration maintenance 
property may discover. 
[0053] 

[Effect of the Invention] The free passage hole of a detailed aperture is formed 
with sufficient voidage, and the porous film of this invention is excellent in the 
shape of porosity. And surface slipping nature is very good and the dynamic 
friction coefficient of films usually has 0.15 or less outstanding value still more 
preferably 0.25 or less preferably 0.40 or less. Therefore, the porous film of this 
invention which is excellent in the shape of porosity, and slipping nature in this 
way When it uses as a separator for cells, an electric resistance value etc. 
becomes what has a small good cell property. And after twisting around the 
metal heart at a coiled form where the drawing nature, i.e., an electrode and the 
separator for cells, of the metal heart at the time of manufacture are piled up, 
and including this in a cylindrical cell, it becomes the thing excellent in the 
drawing nature when drawing out this metal heart, and is advantageous on 
manufacture. 

[0054] Moreover, it is also possible to give the structure of cross linkage with a 
polysiloxane chain, the thing excellent in the mechanical strength is obtained, 
further, by using the reaction in an extruder, the porous film of this invention is 



very simple, and its productivity is good, and it can be manufactured 
economically. 

[0055] In addition, the porous film of this invention can be suitably used using the 
shape of good porosity also as a gas separation membrane, the gas enrichment 
film, a liquid demarcation membrane, the liquid purification film, the filtration film, 
an adsorption filter, the object for garments, synthetic papers (a waterproofing 
supply, sport wear, an operating gown, protection-against-dust dress, etc.), the 
object for a moisture absorption pack, the object for diapers, the object for Cairo, 
an object for construction materials, etc. 
[0056] 

[Example] Hereafter, this invention is concretely explained based on an example. 
In addition, this invention is not limited to these examples. 
[0057] The measuring method used in the following examples is explained. 
[0058] (1) Polysiloxane content : the calibration curve of a polysiloxane content 
was beforehand created by X-ray fluorescence using the resin containing the 
polysiloxane of the specified quantity. Based on this calibration curve, the 
amount of the polysiloxane contained on a porous film was measured by X-ray 
fluorescence. 

[0059] (2) Melting point : it measured with the differential calorimeter and the 
temperature of the main peak was measured by the melting curve obtained. 



[0060] (3) Permeability (a second / 100cm3) : it measured according to JIS P 
8117. 

[0061] (4) Average aperture (micrometer) : by the mercury porosimeter, 
distribution of a micropore diameter was measured and it asked for the number 
average as an average aperture. In addition, about the example 1 of a 
comparison, and the example 3 of a comparison, the shape of a surface 
aperture was observed under the scanning microscope, the major axis and 
minor axis of the hole were measured, and it asked for the geometrical mean of 
an average major axis and an average minor axis as an average aperture. 
[0062] (5) Surface roughness (Ra) (micrometer) : use a surface roughness 
measuring instrument (surfboard coder TDF[ by Kosaka Laboratory, Ltd. ]-3A), 
and they are a 0.5mm [/second ] reading per second, measuring force 0.07gf, 
and 2 micrometers of sensing pins. According to JIS B 0601, the flow direction 
(MD) of a sample was measured according to the conditions of a diamond, the 
cut-off value of 0.8mm, evaluation die length of 4mm, longitudinal magnification 
5000, and lateral magnification 100. 

[0063] (6) Voidage (%) : it asked from the degree type by the specific gravity 
method, lock out temperature [ of a voidage =(hole volume / nonporous film 
volume) x100(7) free-passage hole ]: - the inside of oven -- a porous film - 
putting in -- 2-minute Madokoro - permeability was measured after heating at 



the temperature of a law, and permeability made 3000 seconds / temperature 
set to 3 100cm the lock out temperature of a hole. 

[0064] (8) Configuration retention temperature of a film : using TMA/SSby SEIKO 
electronic industry company 150C equipment, the test at elevated temperature 
was performed on measurement sample width of face of 2mm, the distance 
between chucks of 5mm, and programming-rate loads [ a part for /and 2g of 
loads of 2 degrees C ] conditions, and temperature when a measurement 
sample fractures was made into the configuration retention temperature of a film. 
[0065] (9) Electric resistance value : using the electrolytic solution which 
dissolved lithium perchlorate in the mixed liquor of every this capacity of 
propylene carbonate and 1 and 2-dimethoxyethane as an electrolyte so that it 
might become the concentration of one mol/L, the electrolytic solution was 
infiltrated into the two-room mold eel (a platinum electrode is used for 2 and an 
electrode 1cm of effective film surface products) on both sides of the porous film, 
and it measured under the alternating current (25 degrees C and 1kHz) in it 
using the LCR meter. 

[0066] (10) Dynamic friction coefficient : it measured according to ASTM D 1894. 
(11) **** breaking strength (MD) : it started 10mm in the shape of a strip of paper 
to the flow direction (MD), and the measurement sample was obtained. About 
this measurement sample, using the autograph, 40mm was performed for 



measurement die length, the tension test was performed for the speed of testing 
the condition for 300mm/, and the reinforcement at the time of fracture was 
measured. 

[0067] The amount of example 1 maleic-anhydride denaturation of 0.7 % of the 
weight, the melting point of 160 degrees C, melt flow rate (MFR) (230 degrees 
C) 37g / 22 % of the weight (content % of 88 mols of a propylene unit) of 
maleic-anhydride denaturation ethylene-propylene block copolymers for 10 
minutes, 5 % of the weight (Toshiba Silicone TSF4706) of amino denaturation 
poly dimethylsiloxane of mean molecular weights 3 and 700 and the amino 
equivalent 1 ,600, The mixture of 41 % of the weight of propylene homopolymers 
with a melting point of 163 degrees C and 32 % of the weight of poly 
dimethylsiloxane gums of a mean molecular weight 500,000 is kneaded at 
190-220 degrees C with a biaxial extruder for melt flow rate (MFR) (230 degrees 
C) 1.5g / 10 minutes. The polyolefine system resin constituent was obtained. 
MFRs (230 degrees C) of this polyolefine system resin constituent were 7.0g / 10 
minutes. 

[0068] The obtained polyolefine system resin constituent was extruded in the 
shape of a sheet with the resin temperature of 220 degrees C with T mold dice 
extruder, and while the cooling roller kept at 60 degrees C took over, the sheet 
with a thickness of 650 micrometers was obtained. Then, it extended 5 times to 



the flow direction (the direction of MD) of a film between the rolls which heated 
the obtained sheet at 145 degrees C, and further, by the tenter, biaxial extension 
was serially performed 5 times in the direction of the above and a right angle (the 
direction of TD) at 163 degrees C, and the biaxial oriented film with a thickness 
of 25 micrometers was obtained. The obtained biaxial oriented film was 
immersed in n-hexane bath, and the meltable component was removed. It dried 
after that and the porous film with a thickness of 25 micrometers was obtained. 
[0069] When the IR spectrum of the obtained porous film was checked, 
absorption of the 3400cm-1 neighborhood originating in the amino group of 
unreacted amino denaturation poly dimethylsiloxane had disappeared, and it 
was checked that unreacted amino denaturation poly dimethylsiloxane hardly 
remains. Moreover, it checked that most unreacted maleic-anhydride radicals 
did not remain from the ability of absorption of the 1850cm - 1 or 1780cm-1 
neighborhood originating in the carbonyl group of an anhydrous carboxylic acid 
to have not been checked. 

[0070] The physical properties of the obtained porous film were shown in Table 1 . 
[0071] In example 2 example 1 a polyolefine system resin constituent The 
amount of maleic-anhydride denaturation of 0.7 % of the weight, the melting 
point of 160 degrees C, 22-% of the weight (content % of 88 mols of propylene 
unit) MFR(230 degrees C) 37g / 22 % of the weight of maleic-anhydride 



denaturation ethylene-propylene block copolymers for 1 0 minutes, 8 % of the 
weight (Toshiba Silicone TSF4701) of amino denaturation poly dimethylsiloxane 
of mean molecular weights 2 and 600 and the amino equivalent 2,500, The 
porous film with a thickness of 25 micrometers was obtained like the example 1 
except having obtained for MFR(230 degrees C) 1 .5g / 10 minutes using 38 % of 
the weight of propylene homopolymers with a melting point of 163 degrees C, 
and 32 % of the weight of poly dimethylsiloxane gums of a mean molecular 
weight 500,000. In addition, MFRs (230 degrees C) of a polyolefine system resin 
constituent were 4.0g / 10 minutes. 

[0072] The physical properties of the obtained porous film were shown in Table 1. 
[0073] The amount of example 3 maleic-anhydride denaturation of 0.7 % of the 
weight, the melting point of 160 degrees C, MFR(230 degrees C) 37g / 22 % of 
the weight (content % of 88 mols of a propylene unit) of maleic-anhydride 
denaturation ethylene-propylene block copolymers for 10 minutes, 5 % of the 
weight (Toshiba Silicone TSF4706) of amino denaturation poly dimethylsiloxane 
of mean molecular weights 3 and 700 and the amino equivalent 1,600, The 
mixture which consists of 31 % of the weight of propylene homopolymers with a 
melting point of 163 degrees C and 42 % of the weight of poly dimethylsiloxane 
gums of a mean molecular weight 1,000,000 is kneaded at 190-220 degrees C 
with a biaxial extruder for MFR(230 degrees C) 1.5g / 10 minutes. The 



polyolefine system resin constituent was obtained. MFRs (230 degrees C) of this 
polyolefine system resin constituent were 9.1 g / 10 minutes. 
[0074] The obtained polyolefine system resin constituent was extruded in the 
shape of a sheet with the resin temperature of 220 degrees C with T mold dice 
extruder, and while the cooling roller kept at 60 degrees C took over, the sheet 
with a thickness of 550 micrometers was obtained. The obtained sheet was set 
to the biaxial drawing machine, coincidence biaxial extension was performed to 
5 time x5 time by part for 2m/in the temperature of 146 degrees C, and extension 
rate, and the biaxial oriented film with a thickness of 25 micrometers was 
obtained. The obtained biaxial oriented film was immersed in n-hexane bath, 
and the meltable component was removed. It dried after that and the porous film 
with a thickness of 25 micrometers was obtained. The physical properties of the 
obtained porous film were shown in Table 1 . 

[0075] In example 4 example 3, the porous film with a thickness of 25 
micrometers was obtained like the example 3 except having obtained the 
polyolefine system resin constituent without the amount of mixing of a propylene 
homopolymer being 48 % of the weight, and the amount of mixing of poly 
dimethylsiloxane gum being 25 % of the weight and changing the amount of 
mixing of a maleic-anhydride denaturation ethylene-propylene block copolymer 
and amino denaturation poly dimethylsiloxane. In addition, MFRs (230 degrees 



C) of a polyolefine system resin constituent were 4.2g / 1 0 minutes. 
[0076] The physical properties of the obtained porous film were shown in Table 1 . 
[0077] In example 5 example 3 a polyolefine system resin constituent The 
amount of maleic-anhydride denaturation of 1.2 % of the weight, the melting 
point of 160 degrees C, MFR(230 degrees C) 53g / 48 % of the weight 
(content % of 88 mols of a propylene unit) of maleic-anhydride denaturation 
ethylene-propylene block copolymers for 10 minutes, 7 % of the weight (Toshiba 
Silicone TSF4706) of amino denaturation poly dimethylsiloxane of mean 
molecular weights 3 and 700 and the amino equivalent 1 ,600, 7 % of the weight 
(Toshiba Silicone TSF4701) of amino denaturation poly dimethylsiloxane of 
mean molecular weights 2 and 600 and the amino equivalent 2,500, The porous 
film with a thickness of 25 micrometers was obtained like the example 3 except 
having obtained for MFR(230 degrees C) 1.5g / 10 minutes using 10 % of the 
weight of propylene homopolymers with a melting point of 163 degrees C, and 
28 % of the weight of poly dimethylsiloxane gums of a mean molecular weight 
500,000. In addition, MFRs (230 degrees C) of a polyolefine system resin 
constituent were 2.1g / 10 minutes. 

[0078] The physical properties of the obtained porous film were shown in Table 1. 
[0079] In example 6 example 3 a polyolefine system resin constituent The 
amount of maleic-anhydride denaturation of 0.7 % of the weight, the melting 



point of 160 degrees C, MFR(230 degrees C) 37g / 22 % of the weight 
(content % of 88 rnols of a propylene unit) of maleic-anhydride denaturation 
ethylene-propylene block copolymers for 10 minutes, 5 % of the weight (Toshiba 
Silicone TSF4706) of amino denaturation poly dimethylsiloxane of mean 
molecular weights 3 and 700 and the amino equivalent 1,600, It obtains for 
MFR(190 degrees C) 1g / 10 minutes using 43 % of the weight of high density 
polyethylene with a melting point of 135 degrees C, and 30 % of the weight of 
poly dimethylsiloxane gums of a mean molecular weight 500,000. The porous 
film with a thickness of 25 micrometers was obtained like the example 3 except 
having extended at the temperature of 143 degrees C. In addition, MFRs (230 
degrees C) of a polyolefine system resin constituent were 3.0g / 10 minutes. 
[0080] The physical properties of the obtained porous film were shown in Table 1. 
[0081] In example 7 example 3 a polyolefine system resin constituent The 
amount of maleic-anhydride denaturation of 0.7 % of the weight, the melting 
point of 150 degrees C, MFR(230 degrees C) 61 g / 22 % of the weight 
(content % of 96 mols of a propylene unit) of maleic-anhydride denaturation 
ethylene-propylene random copolymers for 10 minutes, 5 % of the weight 
(Toshiba Silicone TSF4706) of amino denaturation poly dimethylsiloxane of 
mean molecular weights 3 and 700 and the amino equivalent 1,600, It obtains 
for MFR(190 degrees C) 0.2g / 10 minutes using 41 % of the weight of butene-1 



homopolymers with a melting point of 123 degrees C, and 32 % of the weight of 
poly dimethylsiloxane gums of a mean molecular weight 500,000. The porous 
film with a thickness of 25 micrometers was obtained like the example 3 except 
having extended at the temperature of 134 degrees C. In addition, MFRs (230 
degrees C) of a polyolefine system resin constituent were 2.5g / 10 minutes. 
[0082] The physical properties of the obtained porous film were shown in Table 1 . 
[0083] In example 8 example 3 a polyolefine system resin constituent The 
amount of maleic-anhydride denaturation of 0.7 % of the weight, the melting 
point of 160 degrees C, MFR(230 degrees C) 37g / 22 % of the weight 
(content % of 88 mols of a propylene unit) of maleic-anhydride denaturation 
ethylene-propylene block copolymers for 10 minutes, 5 % of the weight (Toshiba 
Silicone TSF4706) of amino denaturation poly dimethylsiloxane of mean 
molecular weights 3 and 700 and the amino equivalent 1,600, It obtains for 
MFR(230 degrees C) 1.5g / 10 minutes using 41 % of the weight (content % of 
96 mols of a propylene unit) of ethylene-propylene random copolymers with a 
melting point of 148 degrees C, and 32 % of the weight of poly dimethylsiloxane 
gums of a mean molecular weight 500,000. The porous film with a thickness of 
25 micrometers was obtained like the example 3 except having extended at the 
temperature of 144 degrees C. In addition, MFRs (230 degrees C) of a 
polyolefine system resin constituent were 8.0g / 10 minutes. 



[0084] The physical properties of the obtained porous film were shown in Table 1. 
[0085] The co-extrusion by three sets of extruders was performed with the resin 
temperature of 200-220 degrees C, and while the cooling roller kept at 60 
degrees C took over, lamination created the double layer sheet of a three-tiered 
structure with a thickness of 650 micrometers it is thin from 1:1:1, so that the 
polyolefine system resin constituent with which the polyolefine system resin 
constituent of example 9 example 6 was obtained in the main layer and the 
example 1 might serve as both outer layers. Then, it extended 5 times in the 
direction of MD between the rolls which heated the obtained double layer sheet 
at 142 degrees C, and further, by the tenter, the biaxial total was serially 
performed 5 times in the direction of TD at 158 degrees C, and the biaxial 
oriented film with a thickness of 25 micrometers was obtained. The obtained 
biaxial oriented film was immersed in n-hexane bath, and the meltable 
component was removed. It dried after that and the double layer porosity film 
with a thickness of 25 micrometers was obtained. 

[0086] The physical properties of the obtained double layer porosity film were 
shown in Table 1. 

[0087] As the polyolefine system resin constituent with which the polyolefine 
system resin constituent of example 10 example 7 was obtained in the main 
layer and the example 8 became both outer layers, the double layer sheet was 



obtained, and the double layer porosity film was obtained like the example 9 
except having extended this in the direction of MD at 134 degrees C, and having 
extended in the direction of TD at 148 degrees C. 

[0088] The physical properties of the obtained double layer porosity film were 
shown in Table 1. 

[0089] In example of comparison 1 example 1 , the porous film with a thickness of 
25 micrometers was obtained like the example 1 except having used for 5 % of 
the weight of amino denaturation poly dimethylsiloxane of mean molecular 
weights 3 and 700 and the amino equivalent 1,600, and MFR(230 degrees C) 
1.5g / 10 minutes what consists of 70 % of the weight of propylene 
homopolymers with a melting point of 163 degrees C, and 25 % of the weight of 
poly dimethylsiloxane gums of a mean molecular weight 500,000 as a 
polyolefine system resin constituent. 

[0090] The physical properties of the obtained porous film were shown in Table 1 . 
[0091] In example of comparison 2 example 1 as a polyolefin resin constituent 
The amount of maleic-anhydride denaturation of 0.7 % of the weight, the melting 
point of 160 degrees C, MFR(230 degrees C) 37g / 22 % of the weight 
(content % of 88 mols of a propylene unit) of maleic-anhydride denaturation 
ethylene-propylene block copolymers for 10 minutes, Except having used for 
5 % of the weight of amino denaturation poly dimethylsiloxane of mean 



molecular weights 3 and 700 and the amino equivalent 1,600, and MFR(230 
degrees C) 1.5g / 10 minutes what consists of 73 % of the weight of propylene 
homopolymers with a melting point of 163 degrees C The same actuation as an 
example 1 was performed, and the film with a thickness of 25 micrometers was 
obtained. 

[0092] The physical properties of the obtained film were shown in Table 1 . 
[0093] In example of comparison 3 example 1 as a polyolefine system resin 
constituent The amount of maleic-anhydride denaturation of 0.7 % of the weight, 
the melting point of 160 degrees C, MFR(230 degrees C) 37g / 22 % of the 
weight (content % of 88 mols of a propylene unit) of maleic-anhydride 
denaturation ethylene-propylene block copolymers for 10 minutes, The porous 
film with a thickness of 25 micrometers was obtained like the example 1 except 
having used for MFR(230 degrees C) 1 .5g / 10 minutes what consists of 50 % of 
the weight of propylene homopolymers with a melting point of 163 degrees C, 
and 28 % of the weight of poly dimethylsiloxane gums of a mean molecular 
weight 500,000. 

[0094] The physical properties of the obtained porous film were shown in Table 1. 

[0095] 

[Table 1] 
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[0096] The amount of example 1 1 maleic-anhydride denaturation of 0.6 % of the 
weight, the melting point of 163 degrees C, MFR(230 degrees C) 33g / 11 % of 
the weight of maleic-anhydride denaturation propylene homopolymers for 10 
minutes, 7 % of the weight (Toshiba Silicone TSF4706) of amino denaturation 
poly dimethylsiloxane of mean molecular weights 3 and 700 and the amino 
equivalent 1 ,600, The mixture of 50 % of the weight of propylene homopolymers 
with a melting point of 163 degrees C and 32 % of the weight of poly 
dimethylsiloxane gums of a mean molecular weight 500,000 was kneaded at 
230 degrees C with the biaxial extruder, and the polyolefine system resin 
constituent was obtained for MFR(230 degrees C) 10g / 10 minutes. MFRs (230 
degrees C) of this polyolefine system resin constituent were 13.2g / 10 minutes. 



[0097] The biaxial oriented film with a thickness of 25 micrometers was obtained 
like the example 1 except having extruded the obtained polyolefine system resin 
constituent in the shape of a sheet with the resin temperature of 230 degrees C 
with T mold dice extruder. 

[0098] The physical properties of the obtained porous film were shown in Table 2. 
[0099] In example 12 example 11 a polyolefine system resin constituent The 
amount of maleic-anhydride denaturation of 0.6 % of the weight, the melting 
point of 163 degrees C, MFR(230 degrees C) 33g / 11 % of the weight of 
maleic-anhydride denaturation propylene homopolymers for 10 minutes, 3.5 % 
of the weight (Toshiba Silicone TSF4701) of amino denaturation poly 
dimethylsiloxane of mean molecular weights 2 and 600 and the amino 
equivalent 2,500, 3.5 % of the weight (Toshiba Silicone TSF4706) of amino 
denaturation poly dimethylsiloxane of mean molecular weights 3 and 700 and 
the amino equivalent 1 ,600, The porous film with a thickness of 25 micrometers 
was obtained like the example 1 1 except having obtained for MFR(230 degrees 
C) 10g / 10 minutes using 50 % of the weight of propylene homopolymers with a 
melting point of 163 degrees C, and 32 % of the weight of poly dimethylsiloxane 
gums of a mean molecular weight 500,000. In addition, MFRs (230 degrees C) 
of a polyolefine system resin constituent were 1 1 .2g / 10 minutes. 
[0100] The physical properties of the obtained porous film were shown in Table 2. 



[0101] In example 13 example 11 a polyolefine system resin constituent The 
amount of maleic-anhydride denaturation of 0.6 % of the weight, the melting 
point of 163 degrees C, MFR(230 degrees C) 33g / 11 % of the weight of 
maleic-anhydride denaturation propylene homopolymers for 10 minutes, 7 % of 
the weight (Toshiba Silicone TSF4706) of amino denaturation poly 
dimethylsiloxane of mean molecular weights 3 and 700 and the amino 
equivalent 1,600, The porous film with a thickness of 25 micrometers was 
obtained like the example 11 except having obtained for MFR(230 degrees C) 
1.5g / 10 minutes using 50 % of the weight of propylene homopolymers with a 
melting point of 163 degrees C, and 32 % of the weight of poly dimethylsiloxane 
gums of a mean molecular weight 500,000. In addition, MFRs (230 degrees C) 
of a polyolefine system resin constituent were 8.3g / 10 minutes. 
[0102] The physical properties of the obtained porous film were shown in Table 2. 
[0103] The amount of example 14 maleic-anhydride denaturation of 0.7 % of the 
weight, the melting point of 160 degrees C, MFR(230 degrees C) 37g / 6 % of 
the weight (content % of 88 mols of a propylene unit) of maleic-anhydride 
denaturation ethylene-propylene block copolymers for 10 minutes, 7 % of the 
weight (Toshiba Silicone TSF4706) of amino denaturation poly dimethylsiloxane 
of mean molecular weights 3 and 700 and the amino equivalent 1,600, The 
mixture of 55 % of the weight of ethylene homopolymers with a melting point of 



131 degrees C and 32 % of the weight of poly dimethylsiloxane gums of a mean 
molecular weight 500,000 was kneaded at 230 degrees C with the biaxial 
extruder, and the polyolefine system resin constituent was obtained for MFR(190 
degrees C) 1.1g / 10 minutes. MFRs (230 degrees C) of this polyolefine system 
resin constituent were 3.9g / 10 minutes. 

[0104] The co-extrusion by three sets of extruders was performed with the resin 
temperature of 220-260 degrees C, and while the cooling roller kept at 60 
degrees C took over, lamination created the double layer sheet of a three-tiered 
structure with a thickness of 650 micrometers it is thin from 1:1:1, so that the 
polyolefine system resin constituent with which this polyolefine system resin 
constituent was obtained in the main layer and the example 11 might serve as 
both outer layers. Then, it extended 5 times in the direction of MD between the 
rolls which heated the obtained double layer sheet at 140 degrees C, and the 
double layer porosity film with a thickness of 25 micrometers was further 
obtained like the example 9 by the tenter except having performed biaxial 
extension 5 times serially in the direction of TD at 157 degrees C, and having 
obtained the biaxial oriented film with a thickness of 25 micrometers. 
[0105] The physical properties of the obtained double layer porosity film were 
shown in Table 2. 

[0106] In example 15 example 11 a polyolefine system resin constituent The 



amount of maleioanhydride denaturation of 0.7 % of the weight, the melting 
point of 160 degrees C, MFR(230 degrees C) 45g / 11 % of the weight 
(content % of 99.5 mols of a propylene unit) of maleic-anhydride denaturation 
ethylene-propylene random copolymers for 10 minutes, 7 % of the weight 
(Toshiba Silicone TSF4706) of amino denaturation poly dimethylsiloxane of 
mean molecular weights 3 and 700 and the amino equivalent 1 ,600, The porous 
film with a thickness of 25 micrometers was obtained like the example 1 1 except 
having obtained for MFR(230 degrees C) 1.5g / 10 minutes using 50 % of the 
weight of propylene homopolymers with a melting point of 163 degrees C, and 
32 % of the weight of poly dimethylsiloxane gums of a mean molecular weight 
500,000. In addition, MFRs (230 degrees C) of a polyolefine system resin 
constituent were 8.8g / 10 minutes. 

[01 07] The physical properties of the obtained porous film were shown in Table 2. 
[0108] In the extension conditions of example 16 example 15, the porous film 
with a thickness of 25 micrometers was obtained like the example 15 except 
having performed coincidence biaxial extension to 5 time x5 time by part for 
2m/in the temperature of 147 degrees C, and extension rate. 
[0109] The physical properties of the obtained porous film were shown in Table 2. 
[0110] In example 17 example 11 a polyolefine system resin constituent The 
amount of maleic-anhydride denaturation of 0.9 % of the weight, the melting 



point of 163 degrees C, MFR(230 degrees C) 48g / 44 % of the weight of 
maleic-anhydride denaturation propylene homopolymers for 10 minutes, 16 % of 
the weight (Toshiba Silicone TSF4706) of amino denaturation poly 
dimethylsiloxane of mean molecular weights 3 and 700 and the amino 
equivalent 1,600, The porous film with a thickness of 25 micrometers was 
obtained like the example 11 except having obtained for MFR(230 degrees C) 
10g / 10 minutes using 8 % of the weight of propylene homopolymers with a 
melting point of 163 degrees C, and 32 % of the weight of poly dimethylsiloxane 
gums of a mean molecular weight 500,000. In addition, MFRs (230 degrees C) 
of a polyolefine system resin constituent were 15.2g / 10 minutes. 
[0111] The physical properties of the obtained porous film were shown in Table 2. 
[0112] In example of comparison 4 example 11, the film with a thickness of 25 
micrometers was obtained like the example 1 1 except polyolefine system resin 
constituents being 61 % of the weight of propylene homopolymers with MFR(230 
degrees C) 10g / 10 minutes, and a melting point of 163 degrees C, and 39 % of 
the weight of poly dimethylsiloxane gums of a mean molecular weight 500,000. 
[01 13] The physical properties of the obtained film were shown in Table 2. 
[0114] 
[Table 2] 
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